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INTRODUCTION 
Electrical forces play an important role in the scavenging of aerosol 
particle s by precipitation. Although, the effect of electric charge 
of the drop on its collection efficiency has been studied by several 
investigators both theoretically (e.g. Wang et al., 1978)and 
experimentally (e.g. Lai et al., 1978), the effect of an external 
electric field has not been studied thoroughly. We present here, some 
results of an experiment to study the effect of horizontal electric 
field on the collection efficiency of large water drops collecting 
aerosol particles of a few micrometer diameter. 
EXPERIMENTAL DETAILS 
Mil l imeter size water drops falling at their terminal velocity are 
allowed to traverse through a cloud of neutralized monodisperse 
aerosol particles generated by TSI-3054 Vibrating Orifice Aerosol 
Generator and contained in a stainless steel chamber. A horizontal 
electric field of desired strength is established inside the chamber 
by applying an appropriate voltage across two vertically mounted 
stainless steel electrodes. The drops leaving the chamber are 
collected and analyzed by Atomic Absorption Spectroscopy. For detail 
description of the experimental setup, see Pranesha and Kamra (1993). 
RESULTS AND DISCUSSION 
The values of collection efficiency of three drop sizes, 3.6, 4.2 and 
4.8 mm diameter, each collecting monodisperse particles of diameter 
1.9, 3.8 and16.4 ~m under horizontal fields of strength 3.75, 7.5 and 
11.25 kV m are computed from our experimental measurements. The 
results, presented in Fig.l., indicate that the collection efficiency 
increases with increasing horizontal field, the increase being higher 
for larger drops. I~ case of zero-electric field or weaker electric 
field of 3.75 kV m" ,the collection efficiency keeps increasing with 
parti~le size, where as in case of stronger fields of 7.5 and 11.25 
kV m" , the collection efficiency increases with increasing particle 
size, attains a maximum for particle size of about 3.5 to 5.0 ~m and 
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decreases with further increase in particle size. These results can 
be explained by considering the polarization of a drop fal l ing in a 
horizontal electr ic field. The particles f lowing past such a 
polar ized drop experience an electrostatic force of attract ion due to 
induced charges which appear on the rim of the drop. The magnitude of 
induced charge increases with increase in field and drop size and 
hence the col lection eff ic iency increases in both the cases. The 
increase in col lection eff iciency is sharp for small part ic les 
because of their larger response to electrical forces. For larger 
particles, the inertial col lection becomes dominant. Therefore the 
maxima in the col lection eff iciency curves indicate the part ic le size 
for which the col lection of particles under the inertial and 
electrostat ic  forces may just balance each other. 
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